Answer on Question #61150 — Math — Algebra
Question
Solve the equation
zv=-2\3-2i (1)
Sketch the solution in the complex plane.

Solution

The absolute value (the modulus) of the complex number —2v/3 = 2iis

p(z*) = \/(—Zx/?)z +(=2)2=4

The argument of the complex number —2+/3 — 2i is

4y = _ -1 ‘_2):_ T__5® _sm_m
0(z*) = —m + tan (_2\/§ T+ 6or27r 5 :

The absolute value (the modulus) of the complex number z = 4\/ —2v/3=2i is
p(z) = Va4 =2~ 141 (2)
The argument of the complex number z = 4\/ —2V3—2i is
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0(z) = ,k=0,1,2,3. (3)
Solutions to the equation (1) are given by
z=p(z) - (cosB(z) + isin 6(2)),

where p(z) and 8(z) are defined by means of formulae (2) and (3).
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Ifk =0,then8(2) =6, =

CosZ—Z = % 2—+/2—-+/3=0.61 (see http://mathworld.wolfram.com/TrigonometryAnglesPi24.html),

sin;—z = % 2++v2—-/3=0.79 (see http://mathworld.wolfram.com/TrigonometryAnglesPi24.html),

and a solution will be

7

z =2, = p(z) - (cosO; + isin ;) =2 (COSZ—Z + isin ”

) ~ 0.86 + 1.12i.
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& =— = 1425,

Ifk=1,then8(z) =6, = " ”

coslzgf‘:T:cos(n—s—ﬂ):—cosz—Z:—l 2++v2—-+3 =~ —-0.79

24 2

(see http://mathworld.wolfram.com/TrigonometryAnglesPi24.html),
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. 197w . 51 . 5T 1
smz=sm(n——)=smz=5 2—+2-+3 =061

24

(see http://mathworld.wolfram.com/TrigonometryAnglesPi24.html),

and a solution will be
z =2, = p(z) - (cosB, +isinb,) = \/f(cos%:t + isin %) ~ —1.12 4+ 0.86i.
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2=~ 2325,
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317‘[_ ( +77‘[)_ 77'[_ 1 ) ’2 V3 0.61
COSW—COS s ﬁ = COSﬁ— E = .

(see http://mathworld.wolfram.com/TrigonometryAnglesPi24.html),

31w ( 777,')_ I 1 ) ’2 V3 0.79
smﬁ—sm n+ﬁ __Smﬁ__f + - = —0.

(see http://mathworld.wolfram.com/TrigonometryAnglesPi24.html),

If k =2,then 8(z) = 65 =

and a solution will be

31m 31w
z =273 = p(z) - (cos B; + isin 3) = ﬁ(cosﬁ + isin ﬁ) ~ —0.86 — 1.12i
e .
Itk =3,then () = 6, = = = 2" ~ 3225,

4371_ (4871—571)_ (2 571)_ ( Sn)_ 57r_1 24 1223 ~0.79
cos >4 = coSs >4 = cos| 2w >4 = cos >4 —cosz4—2 / =~ 0.

(see http://mathworld.wolfram.com/TrigonometryAnglesPi24.htmil),

_43m (4811—511)_ ) (2 571)_ ] ( 571)_ _Sm 1 5 23— 3 0.61
sin—-- = sin >4 =sin|2r - ) =sin{——7 )= —sin_> = - / ~ —0.

(see http://mathworld.wolfram.com/TrigonometryAnglesPi24.htmil),

and a solution will be

43w 43w
z =124 =p(z)-(cosf, +isinf,) = \/E(cosﬂ + isin ﬂ) ~ 1.12 — 0.86i


http://mathworld.wolfram.com/TrigonometryAnglesPi24.html
http://mathworld.wolfram.com/TrigonometryAnglesPi24.html
http://mathworld.wolfram.com/TrigonometryAnglesPi24.html
http://mathworld.wolfram.com/TrigonometryAnglesPi24.html
http://mathworld.wolfram.com/TrigonometryAnglesPi24.html

Table 1. Arguments of the solutions
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Figure 1. The solutions to the equation z* = —24/3 — 2i in the complex plane

Now show how to deduce auxiliary formulae, for example,

cosz—z=%,/2+\/2—\/§,sinz—z=%‘/2—\/2—\/5.

. o 3 . o . 1
It is known that cos30 = cos% =‘/7—, sin30 = sm% =5

Using half-angle formulae

. 2m . 0 . 30° 1-c0s30°
sin— =sin15 =sin— = =
24 2 2

o V3
2m ° 30 1+c0s30° 1+ 1
cosz=c0515 =cos— = ’ . = 22 =E\/2+\/5_’.
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Using reduction formulae

cos 75" = sin(90° — 75") =sin 15" = %\/2 -3,

o o o o 1
sin 75 =sin(90 —15)=c0515 =§ /2+\/§



Using half-angle formulae finally obtain

. o -7 .
sin 37.5 = sin— = sm(

5m/1
2

2) . (75") 1-cos75°
2 2

1+§\/2—«/§

0 5T 51m/12 75° 1+cos75°
cos 37.5 = cos— = cos (;) = cos (—) = =
24 2 2 2
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